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Description 

This invention relates to the use of a glycoprotein for preparing a medicament for treating primary 
immunodeficiency disease, semi-aplastic anemia, hereditary progressive hemocytic functional abnormality 
5 and/or tumors in the hematopoietic organs, wherein said glycoprotein has an activity to stimulate the 
differentiation and proliferation of granulocyte-monocyte progenitor cells in the human bone marrow into 
granulocytes or a peptide fragment thereof or a derivative of said fragment, which is to be administered 
after transplantation of the bone marrow for hematopoietic diseases. 

The marrow transplantation is performed on a patient suffering from a deficiency or defect in 
to immunocompetent cells or hematopoietic cells aiming to reconstruct functions of the bone marrow by 
transplanting their normally functioning stem cells (the bone marrow). 

Therefore, the marrow transplantation is not only applied to the treatment of primary or secondary 
deficiencies or defects of hematopoietic tissues or immunocompetent cells, but also, in recent years, has 
been widely employed in chemotherapy of malignancy for the purpose of reconstruction of those tissues or 
/5 cells which are damaged together with the tumor cells as a result of the immunosuppressive therapy in 
expectation of more potent antitumor effects. 

The diseases for which the marrow transplantation is performed include primary immunodeficiency 
disease, semi-aplastic anemia, hereditary progressive hemocytic functional abnormality and/or tumors in the 
hematopoietic organs, such as acute leukemia, chronic leukemia, malignant lymphoma, plasmocytoma, 
20 progressive malignant solid tumor. 

Thus, marrow transplantation is a powerful current means for treatment of hematopoietic diseases. 
However, the transplanted bone marrow cannot always perform its proper functions. 

The bone marrow transplantation for a hematopoietic disease is performed when the patient has a 
considerably low leucocyte level, and such a low leucocyte level is maintained for a considerably long 
25 period even after the transplantation. During this period, the patient is in danger of infectious diseases. 

SUMMARY OF THE INVENTION 

In order to rapidly raise a leucocyte level after the transplantation, the inventors have conducted studies 
30 on stimulation of production of granulocytes. As a result, it has now been found that administration of a 
specific glycoprotein, a peptide fragment thereof or a derivative of said fragment to a patient after marrow 
transplantation rapidly restores the leucocyte level in blood to a normal level. The present invention has 
been completed based on this finding. 

The glycoprotein which is used according to the present invention is recovered from human urine, acts 
35 upon the human bone marrow cells to stimulate the differentiation and proliferation of granulocytes- 
monocytes lineages thereof, and has the following physicochemical properties when the glycoprotein is 
purified to have a specific activity of from 100,000 to 1,000,000 units/mg: 

a) Molecular weight: 75,000 to 90,000 (gel-filtration chromatography) 

b) pH: 5.0 to 6.0 (1 wt% aqueous solution) 

40 c) Electrophoresis: the molecular weight is found to be 85,000 by sodium dodecylsulfate-polyacryiamide 
gel electrophoresis. 

d) Color reaction: positive for sugars in an a-naphtholsulfuric acid reaction, indole-sulfuric acid reaction, 
anthrone-sulfuric acid reaction and phenol-sulfuric acid reaction; positive for peptide linkages and amino 
acids in Folin-Lowry's reaction and ninhydrin reaction after hydrolysis with hydrochloric acid. 
45 e) Constituent amino acids in protein moiety: proline, aspartic acid, threonine, serine, glutamic acid, 
glycine, alanine, valine, methionine, isoleucine, leucine, tyrosine, phenylalanine, lysine, histidine, trypto- 
phan and arginine. 

f) Color and shape: substantially white, amorphous. 

g) Biological activity: acting upon the human bone marrow cells to stimulate the differentiation and 
so proliferation of monocytes lineage thereof. 

h) Solubility: soluble in water, slightly soluble in chloroform; insoluble in ethyl alcohol or acetone 

i) Specific optical rotation: [a]§ 0 = 0 ± 40 (0.25% aqueous solution) 
j) Isoelectric point: pH 4.7 i 0.2 

k) Thermal stability: on being heated at 60 ± 0.5 *C in 1% (w/v) aqueous solution, the stimulating activity 
55 on the proliferation and differentiation is completely lost. 

I) Infrared absorbtion: characteristic absorbtions at 3600-3200 (strong), 1700-1600 (strong), 1550 
(medium), 1430-1380 (medium) and 1150-1000 (broad) (cm"* 1 ). 

m) Constituent sugars in polysaccharide moiety: neutral sugars (on glucose conversion) = 10.0 to 13.0 



2 



EP 0 212 501 B1 



w/w%; sialic acids = 3.0 to 7.0 w/w%; amino sugars = not more than 1 w/w%. 

n) Constituent protein and polysaccharide ratio: protein = 75 to 85 w/w%, gtuside = 13.0 to 20.0 w/w%. 
o) Elementary analysis: 
C: 42.3 to 47.3% 
H: 5.7 to 7.8% 
N: 9.6 to 14.3% 
S: not more than 0.2% 

Said glycoprotein is used for the making of a medicament for administration after a bone marrow 
transplantation to patients suffering from primary immunodeficiency disease, semi-aplastic anemia, heredit- 
ary progressive hemocytic functional abnormality and/or tumors in the hematopoietic organs. 

DETAILED DESCRIPTION OF THE INVENTION 

Processes for preparing the glycoprotein of the present invention are disclosed in J P- A- 140704/79, 
75 26503/80, 26504/80 and 4561 8/80. 

The typical process for obtaining the glycoprotein according to the present invention is as follows. 
Fresh urine collected from healthy humans is adjusted to a pH 6 to 9, and preferably from 7 to 8, with a 
dilute acid or alkali solution, followed by centrifugation to remove any insoluble matter in the urine. The 
resulting supernatant is contacted with an adsorbent containing silicon, such as silica gel, silica gel- 
20 magnesium silicate, diatomaceous earth, silica glass or bentonite, and the adsorbed components are eluted 
out preferably with an aqueous alkali solution of pH 9 or more. The aqueous alkali solution to be used as an 
eluent is not particularly limited, but preferably includes a 0.3 to 1.5 M aqueous solution of ammonium 
hydroxide or sodium hydroxide. The eluate is adjusted to a pH 7 to 8, and a neutral salt, such as 
ammonium sulfate, is added thereto to 70% saturation to cause salting-out to thereby obtain a crude 
25 fraction containing a glycoprotein. 

The resulting crude fraction is dissolved in a small amount of an aqueous alkali solution, and the 
solution is passed through a ultra filtration to remove low molecular weight components having a molecular 
weight of not greater than 10,000. The solution is then contacted with a cation-exchanger (e.g., dextran 
containing a carboxymethy! exchange group, carboxymethyl cellulose or phosphocellulose) to adsorb and 
30 remove impurities present in the solution. The contact is carried out under substantially neutral conditions, 
and the crude glycoprotein fraction and the ion exchanger are adjusted to a pH 6 to 8, preferably with a 
0.01 to 0.15 M inorganic salt buffer solution. The most part of the glycoprotein having passed through the 
ion exchanger is concentrated and then contacted with an anion-exchanger (e.g., DEAE cellulose) equili- 
brated with a low salt concentration buffer solution of a pH 6 to 8 whereby the glycoprotein is adsorbed onto 
35 the anion-exchanger. The adsorbed glycoprotein is eluted with a 0.1 to 0.3 M solution of an inorganic salt, 
e.g., sodium chloride, with its concentration being varied (gradient elution). The glycoprotein begins to be 
eluted at salt concentrations of 0.1 M or higher, but complete separation is difficult. The active fractions 
eluted with salt concentrations of from 0.1 to 0.3 M are collected and subjected to desalting and 
concentration, if desired. Before the gradient elution, the glycoprotein may be previously purified by 
40 adsorption onto an anion-exchanger, followed by step-wise elution with an aqueous solution having a salt 
concentration of 0.3 M. 

For the purpose of molecular sieve chromatography, the above fractions are passed through a column 
packed with a highly crosslinked polymer gel having a water absorption value of from 10 to 20 ml/g, such 
as Sephadex G-150 and Biogel P-100, and the adsorbed active ingredient is developed with a 0.05 to 0.1 M 

45 salt buffer solution. Fractions having a relative amount of the eluate of from 1.11 to 1.60, and preferably 
from 1.11 to 1.45, are collected, followed by desalting and concentration or lyophilizing. 

The term "relative amount of eluate" means a Ve/Vo value, wherein Ve represents an amount of a 
solvent necessary for eluting substances within a column; and Vo represents an amount of solvent outside 
the gel particles within the column. 

50 For further purification, the thus obtained crude product is dissolved in a dilute buffer solution containing 
1.0 to 2.0 M of salt, e.g., a phosphate buffer solution, at a pH 6.0 to 8.0, and preferably 6.0 to 7.0, and the 
solution is passed through a column packed with a sugar affinitive adsorbent, e.g., concanavaline A- 
Sepharose 4B (sold by Pharmacia Fine Chemicals). The column is developed with a 1.0 to 2.0 M salt- 
containing buffer solution containing 20 to 100 mM of sugars, e.g., o-methyl-D-glucoside, and having a pH 

55 6.0 to 8.0, and preferably 6.0 to 7.0. The glycoprotein fractions are collected and, if desired, subjected to 
desalting, followed by concentration or lyophiiization. 

Further, for the purpose of electro phoretical purification, the above obtained fractions are subjected to 
preparative zone electrophoresis using a support, such as acrylamide gel or agarose gel at a pH 7.0 to 9.0, 
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and the glycoprotein is recovered from the support and subjected to desalting, followed by concentration or 
lyophilization. 

It is preferable that an aqueous solution containing the resulting glycoprotein in an amount of at least 70 
mg per ml is heated at a pH 5 to 9 at a temperature of from 50 to 70' C for a period of from 8 to 30 hours. 
5 It is more preferable to add albumin to the heat-treated glycoprotein aqueous solution as a stabilizer. The 
thus purified glycoprotein has a specific activity of from 100,00 to 1,000,000 units/mg. 

The glycoprotein recovered from human urine by the above-described process is lyophilized in a vial 
under sterile conditions and sealed in a powder form. Prior to the lyophilization, human serum albumin as a 
stabilizer for the glycoprotein and an amino acid or a saccharide as an aid for reconstitution may be added 
io to the glycoprotein, followed by sterile filtration. 

Determination of the biological activity of the glycoprotein can be carried out by taking the colony 
formation of mouse bone marrow cells in vitro as a parameter. Specifically, 0.1 ml of a sample is mixed with 
1 ml of McCoy's 5A medium containing" 20% fetal bovine serum, 0.3% agar and 7.5 x 10 4 of mouse bone 
marrow cells in a plastic dish of 35 mm in diameter. The culture dishes are incubated at 37* C for 7 days in 
is humidified air containing 5% CO2. After incubation, colonies composed of 50 or more cells are counted 
under an inverted microscope, and one colony formed is represented as one unit. 

The preparations containing the glycoprotein as stated above are dissolved in, e.g., physiological saline, 
and/or distilled water, for injection, at a concentration of from 10 to 100 mg/ml and administered by drip 
infusion or direct intravenous, intramuscular or subcutaneous injection. 
20 The dosage usually ranges from 1,000 to 150,000 units/kg body per dose but is subject to variation 
according to symptoms. 

The time of administration is immediately after the marrow transplantation or 3 to 10 days after the 
marrow transplantation, at which the leucocyte level does not reach the normal value or a GVH (graft vs 
host) reaction to the implant seems to occur. The administration may be conducted several times or 
25 maintained for several days (2 to 14 days) according to a variation in a leucocyte level until it becomes 
constant. 

Patients to be treated with such preparations are not particularly limited as far as they suffer from 
hematopoietic diseases and have been transplanted with bone marrow. 

When the preparations containing the glycoprotein are administered to the above-mentioned patients, a 
30 marked improvement in the leucocyte level in blood was noted without being accompanied by any harmful 
side effects, thus suggesting usefulness of the preparations as treating agents for hematopoietic diseases. 

The present invention will now be described in greater detail by way of Example and Test Examples. 

EXAMPLE 1 

35 

Fresh urine (400 I) collected from healthy persons was adjusted to a pH 8 with 10% sodium hydroxide 
and then subjected to centrifugation at 15,000 rpm while cooling to 0*C to thereby remove any insoluble 
matter. The resulting supernatant was adjusted to a pH 7 with 10% hydrochloric acid and passed through a 
column (10 x 80 cm) packed with silica gel. The component adsorbed onto silica gel was eluted with 40 of 

40 5% aqueous ammonia. The eluate was adjusted to pH 7.5 with 1 N sulfuric acid, and ammonium sulfate was 
added thereto to 70% saturation. The solution was allowed to stand at 0*C overnight, and the formed 
precipitate was collected by centrifugation. The precipitate was dissolved in 2 I of 5% aqueous ammonia, 
and the solution was sufficiently dialyzed in a cellulose tubing (manufactured by Visking Co.) against a 0.05 
M phosphate buffer solution (pH 6.5). To the non-dialyzed liquid was added the same buffer solution to 

45 make 10 liters. The solution was passed through a column (4.0 x 40 cm) packed with a CM Sephadex® C- 
50 ion exchanger previously equilibrated with a 0.05 M phosphate buffer solution (pH 6.5) to adsorb 
impurities onto the ion exchanger. 

The effluent (10 1) was concentrated by Diaflow hollow fiber concentrating apparatus (DC-30 Model, 
manufactured by Amicon Co., Ltd.), and the concentrate was subjected to dialysis against a 0.1 M tris-HCI 

50 buffer solution (pH 7.0) at 5* C overnight in the same manner as described above. The same buffer solution 
was added to the non-dialyzed liquid to make 3 liters. 

The resulting solution was passed through a column (4.0 x 40 cm) of DEAE cellulose which had been 
activated and equilibrated with the same buffer solution. After thoroughly washing the column with a 0.1 M 
tris-HCI buffer solution (pH 7.0), the column was eluted with a 0.1 M tris-HCI buffer solution (pH 7.0) 

55 containing 0.3 M sodium chloride. Fractions having a stimulating activity on the differentiation and 
proliferation of granulocyte were collected and dialyzed against a 0.1 M tris-HCI buffer solution (pH 7.0). 

The non-dialyzed liquid was again passed through a column (4.0 x 40 cm) of DEAE cellulose which had 
been equilibrated with the same buffer solution and eluted with a linear concentration gradient of from 0.1 to 
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0.3 M NaCI. Fractions having a stimulating activity on differentiation and proliferation of granulocyte were 
collected, and ammonium sulfate was added thereto to 70% saturation. The precipitate thus formed was 
collected, dissolved in a small amount of a 0.1 M tris-HCI buffer solution (pH 7.0) and dialyzed against the 
same buffer solution. 

5 The non-dialyzed liquid (20 ml) was applied to a column (4.0 x 60 cm) packed with Sephadex® G-150 
previously equilibrated with a 0.1 M tris-HCI buffer solution (pH 7.0). Fractions having a relative amount of 
eluate of from 1.11 to 1.45 were collected and thoroughly dialyzed against distilled water. The non-dialyzed 
liquid was lyophilized to obtain about 500 mg of a powder. 

The resulting powder (200 mg) was dissolved in a 0.02 M phosphate buffer solution (pH 7.0) containing 

to 1.0 M sodium chloride, and the solution was passed through a column containing 100 ml of concanavalin A- 
Sepharose 4B (produced by Pharmacia Fine Chemicals) which had been equilibrated with the same buffer 
solution. The column was thoroughly washed with a 0.02 M phosphate buffer solution (pH 7.0) containing 
1.0 M sodium chloride and then eluted with a 0.02 M phosphate buffer solution (pH 7.0) containing 50 mM 
or-methyl-D-glucoside and 1.0 M sodium chloride. Fractions having a stimulating activity on the different!- 

75 ation and proliferation of granulocyte as assayed by the method as described above were collected and 
subjected to dialysis against distilled water. The non-dialyzed liquid was freeze-dried. 

About 50 mg of the resulting freeze-dried powder was dissolved in 1 ml of a 0.125 M tris-HCI buffer 
solution (pH 6.8) containing 10% glycerol, and the solution was subjected to zone electrophoresis at 10 mA 
therethrough under water-cooling by means of an apparatus for preparative electrophoresis (Unifor 7,900 

20 Model, produced by LKB) using 8% acrylamide gel (pH 8.9; 25 mm x 100 mm). A fraction having a relative 
mobility of 0.46 was recovered and dialyzed against distilled water. Lyophilization of the non-dialyzed liquid 
gave about 10 mg of a glycoprotein according to the present invention. 

The above procedure was repeated to obtain about 1 g of the purified glycoprotein. To 1 g of the thus 
purified glycoprotein was added 10 ml of water to completely dissolve the glycoprotein, and an aqueous 

25 10% sodium hydroxide solution was added thereto to adjust to a pH 6.8. 

The resulting solution was heated at 60 "C for 10 hours, followed by quenching with ice-water. The 
solution was 10-fold diluted with sterilized water, filtered through a membrane filter having a pore size of 
0.45 urn (produced by Millipore) to remove bacteria, sterilety poured into vials which had previously been 
dry-sterilized at 180*C for 2 hours in 1 ml portions, aseptically lyophilized and sealed to obtain about 97 

30 vials each containing 1 mg of the heat-treated glycoprotein. 

EXAMPLE 2 

From 1,000 I of fresh urine collection from healthy persons, 2.5 i of an aqueous solution containing a 

35 crude glycoprotein was obtained in the same manner as described in Example 1 . To the aqueous solution 
was added 25 I of a 0.1 M tris-HCI buffer solution (pH 7.0), and the solution was thoroughly stirred, 
followed by concentration to about 1/25 time the volume by the use of a Diaflow hollow fiber concentration 
apparatus. To the concentrate were added 5 t of a 0.1 M tris-HC buffer solution (pH 7.0) and 5 I of a 
DEAE cellulose solution (dry DEAE cellulose content: 200 g) equilibrated with a 0.1 M tris-HCI buffer 

40 solution (pH 7.0). After stirring for 30 minutes, the mixture was allowed to stand and then filtered by suction 
to separate the cellulose. The cellulose was washed with 10 I of a 0.1 M tris-HCI buffer solution (pH 7.0) 
and again filtered by suction to separate the cellulose. The separated cellulose was washed with 10 I of a 
0.1 M tris-HCI buffer solution (pH 7.0) containing 0.05 M sodium chloride, followed by filtration by suction to 
separate the cellulose. To the separated cellulose was added 10 I of a 0.1 M tris-HCI buffer solution (pH 

45 7.0) containing 0.3 M sodium chloride, followed by stirring to elute the glycoprotein from the DEAE 
cellulose. The resulting eluate was repeatedly diluted with distilled water followed by concentration on use 
of a Diaflow hollow fiber concentration apparatus (DC-30 Model). The concentrate was desalted and 
lyophilized to obtain about 15 g of a powder. The resulting lyophilized powder was dissolved in 150 ml of 
distilled water, and the solution was applied to a gel filtration column (6.0 x 80 cm) packed with Sephadex 

so G-150 equilibrated with a 0.1 M tris-HCI buffer solution (pH 7.0). Glycoprotein-containing fractions having 
relative amounts of eluate of from 1.11 to 1.60 were collected and thoroughly dialyzed against distilled 
water. The non-dialyzed liquid was concentrated by means of a Diaflow hollow fiber concentration apparatus 
(DC 2 Model) to obtain 100 ml of a concentrate containing about 9 g of a crude glycoprotein. The 
concentrate was adjusted to a pH 6.1 with a 0.1 M sodium phosphate buffer solution and then heated in the 

55 same manner as in Example 1. After filtration to remove bacteria, the solution was poured into vials in 2.5 
ml portions, freeze-dried and sealed under a sterile condition to obtain 40 vials each containing about 3.8 
mg of the heat-treated glycoprotein. 
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TEST EXAMPLE 1 

Acute toxicity of the glycoprotein prepared in Example 1 was determined in C57BL male mice by the 
method of Richard et al., Journal of Pharmacology and Experimental Therapeutics , 90, 99 (1949). The 
5 results obtained are shown in Table 1 below. ~~ 

TABLE 1 



10 



Administration Route 


LD50 


i.p. 
i.v. 
s.c. 


1 x 10 8 unit/kg (100 mg/kg) 
5 x 10 7 unit/kg (50 mg/kg) 
1 x 10 8 unit/kg (100 mg/kg) 



TEST EXAMPLE 2 

A patient who suffered from acute lymphatic leukaemia underwent transplantation of the marrow on 
September 12. An intravenous drip infusion with 4,000,000 unit per day of a glycoprotein was then given for 
consecutive 7 days from September 20. Before the marrow transplantation, the patient received radiation 
therapy with 200 rad in total for 4 days from September 5 to 8 and administration of Endoxan at a total does 
of 2,500 mg for 2 days from September 7 to 8. A variation in leucocyte and granulocyte levels in blood with 
time during these priods is shown in Table 2. 

TABLE 2 



30 



35 



AO 



45 



50 



Month/Day 


Number of Leucocyte (/mm 3 ) 


Number of Granulocyte (/mm 3 ) 


9/5 


2170 


91.1 


8 


2240 


1857 


10 


1060 


986 


12 


540 


491 


14 


320 




17 


70 




19 


130 




21 


90 




25 


3310 


166 


26 


1770 


212 


27 


900 


128 


29 


1210 


157 


I 10/1 


2040 


204 


3 


3160 


343 


5 


2200 


572 


8 


2150 


366 


11 


2560 


589 


10/13 


2430 


1021 


15 


2810 


899 


17 


3340 


1303 


19 


3430 


1989 


22 


4430 


3278 


24 


5290 


3756 



55 Claims 

1. Use of a glycoprotein which is obtainable from human urine and which has the following physicochem- 
ical properties when the glycoprotein is purified to have a specific activity of from 100,000 to 1,000,000 
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units/mg: 

a) Molecular weight: 75,000 to 90,000 (gel-filtration chromatography) 

b) pH: 5.0 to 6.0 (1 wt% aqueous solution) 

c) Electrophoresis: the molecular weight is found to be 85,000 by sodium dodecylsulfate- 
5 polyacrylamide gel electrophoresis, 

d) Color reaction: positive for sugars in an o-naphtholsulfuric acid reaction, indole-sulfuric acid 
reaction, anth rone- sulfuric acid reaction and phenol- sulfuric acid reaction; positive for peptide 
linkages and amino acids in Folin-Lowry's reaction and ninhydrin reaction after hydrolysis with 
hydrochloric acid, 

70 e) Constituent amino acids in protein moiety: proline, aspartic acid, threonine, serine, glutamic acid, 

glycine, alanine, valine, methionine, isoleucine, leucine, tyrosine, phenylalanine, lysine, histidine, 
tryptophan and arginine, 

f) Color and shape: substantially white, amorphous, 

g) Biological activity: acting upon the human bone marrow cells to stimulate the differentiation and 
75 proliferation of monocytes lineage thereof, 

h) Solubility: soluble in water; slightly soluble in chloroform; insoluble in ethyl alcohol or acetone 

i) Specific optical rotation: [a 2° = 0 t 40 (0.25% aqueous solution) 
j) Isoelectric point: pH 4.7 t 0.2 

k) Thermal stability: on being heated at 60 t 0.5 *C in 1% (w/v) aqueous solution, the stimulating 
20 activity on the proliferation and differentiation is completely lost, 

I) Infrared absorption: characteristic absorptions at 3600-3200 (strong), 1700-1600 (strong), 1550 
(medium), 1430-1380 (medium) and 1150-1000 (broad) (cm -1 ), 

m) Constituent sugars in polysaccharide moiety: neutral sugars (on glucose conversion) = 10.0 to 
13.0 w/w%; sialic acids = 3.0 to 7.0 w/w%; amino sugars = not more than 1 w/w%, 
25 n) Constituent protein and polysaccharide ratio: protein = 75 to 85 w/w%, gluside = 13.0 to 20.0 

w/w%, 

o) Elementary analysis: 
C: 42.3 to 47.3% 
H: 5.7 to 7.8% 
30 N: 9.6 to 14.3% 

S: not more than 0.2% 
for the making of a medicament for administration after a bone marrow transplantation to patients 
suffering from primary immunodeficiency disease, semi-aplastic anemia, hereditary progressive 
hemocytic functional abnormality and/or tumors in the hematopoietic organs. 

35 

PatentansprUche 



1. Verwendung eines Glycoproteins, erhaltlich von menschlichem Urin, das die folgenden physiko- 
chemischen Eigenschaften aufweist, wenn das Glycoprotein gereinigt ist, so dass es eine spezifische 
40 Aktivitat von 100.000 bis 1 Mio Einheiten/mg aufweist: 

(a) Molmasse: 75.000 bis 90.000 (Gelfiltrationschromatografie); 

(b) pH: 5,0 bis 6,0 (1 Gew.%-ige wSssrige L6sung); 

(c) Elektrophorese: durch Natriumdodecylsulfat-Polyacrylamidgel-Elektrophorese wurde festgestellt, 
dass die Molmasse 85.000 ist; 

45 (d) Farbreaktion: positiv fOr Zucker in einer alpha-Naphtholschwefelsaure-Reaktion, Indol- 

Schwefelsaure-Reaktion, Anthron-SchwefelsMure-Reaktion und Phenol-Schwefelsaure-Reaktion; posi- 
tiv fOr Peptidbindungen und AminosSure in der Folin-Lowry ? s-Reaktion, und Ninhydrin-Reaktion nach 
Hydrolyse mit SalzsSure; 

(e) Bestandteil von AminosSuren in dem Proteinanteil: Prolin, AsparaginsSure, Threonin, Serin, 
50 Glutaminsaure, Glycin, Alanin, Valin, Methionin, Isoleucin, Leucin, Tyrosin, Phenylalanin, Lysin, 

Histidin, Tryptophan und Arginin; 

(f) Farbe und Form: im wesentlichen weiss, amorph; 

(g) biologische Aktivitat: wirkt auf die menschliche Knochenmarkzelle, zur Stimulierung der Differen- 
zierung und Proliferation von Monocytenabstammungen davon; 

55 (h) Ldslichkeit: loslich in Wasser, leicht loslich in Chloroform; unl6slich in Ethylalkohol Oder Aceton; 

(i) spezifische optische Drehung: [alphaJo 0 = 0 ± 40 (0,25 %-ige wSssrige LCsung); 
G) isoelektrischer Punkt: pH 4,7 ± 0,2 

(k) thermische Stabilitat: bei der ErwSrmung bei 60 ± 0,5* C in 1 %-iger (G/V) wassriger Losung ist 
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15 



die StimulierungsaktivitSt bei der Proliferation und Differenzierung vollstandig verlorengegangen; 
(I) Infrarotabsorption: charakteristische Absorptionen bei 3600-3200 (stark), 1700-1600 (stark), 1550 
(mittel), 1430-1380 (mittel) und 1150-1000 (breit) (cm" 1 ); 

(m) Bestandteil an Zucker in dem Polysaccharidanteil: Neutralzucker (bei der Glukoseumwandiung) 
= 10,0 bis 13,0 G/G%; Sialsauren = 3,0 bis 7,0 G/G%; Aminozucker = nicht mehr als 1 G/G%; 
(n) Bestandteil an Protein- und PolysaccharidverhSltnis: Protein = 75 bis 85 G/G%, Saccharid = 
13,0 bis 20,0 G/G%; 
(o) Elementaranalyse: 
C: 42,3 bis 47,3 % 
H: 5.7 bis 7,8 % 
N: 9,6 bis 14,3% 
S: nicht mehr als 0,2 % 
zur Herstellung eines Medikamentes fUr die Verabreichung nach einer Knochenmarktransplantation an 
Patienten, die an primarer Immunmangelerkrankung, semi-aplastischer AnSrnie, erblicher, progressiver, 
hamocytischer, funktioneller Abnormality und/oder Tumoren in den blutbildenden Organen leiden. 
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1. Usage d'une glycoproteine qui peut etre obtenue a partir d'urine humaine et qui pr^sente les propriStes 
physico-chimiques suivantes lorsque la glycoproteine est purifies de fagon a presenter une activity 
spScifique comprise entre 100 000 et 1 000 000 unites/mg : 

a) Poids moieculaire : 75 000 a 90 000 (chromatographic de filtration sur gel) 

b) pH : 5.0 a 6,0 (solution aqueuse a 1 % en poids) 

c) Electrophorese : on constate que le poids moieculaire est de 85 000 par eiectrophorese en gel de 
polyacrylamide-dodecylsulfate de sodium. 

d) Reaction coloree : positive pour les sucres au cours de la reaction a I'acide a-naphtolsulfurique, 
reaction a I'acide indole-sulfurique, reaction a I'acide anthrone-sulfurique et reaction a I'acide 
phenol-sulfurique ; positive pour les liaisons peptidiques et les acides amines au cours de la reaction 
de Folin-Lowry et de la reaction a la ninhydrine apres hydrolyse par I'acide chlorhydrique. 

e) Acides amines constituant la fraction proteique : proline, acide aspartique, threonine, serine, acide 
glutamique, glycine, alanine, valine, methionine, isoleucine, leucine, tyrosine, phenylalanine, lysine, 
histidine, tryptophane et arginine. 

f) Couleur et forme : sensiblement blanche, amorphe. 

g) Activity biologique : agit sur les cellules de la moelle osseuse humaine en stimulant la 
differentiation et la proliferation de leur lignde monocytaire. 

h) Solubilite* : soluble dans I'eau ; legerement soluble dans le chloroforme ; insoluble dans I'alcool 
ethylique ou I'acetone. 

i) Rotation optique specifique : [o^° = 0 t 40 (solution aqueuse a 0,25 %). 
j) Point isoeiectrique : pH 4,7 ± 0,2 

k) Stability thermique : lorsqu'on chauffe a 60 ± 0,50 'C en solution aqueuse a 1 % (p/v), I'activite 
de stimulation de la proliferation et de la differentiation disparaft totalement. 

I) Absorption dans I'infrarouge : absorptions caracteristiques a 3 600-3 200 (forte), 1 700-1 600 

(forte), 1 550 (moyenne), 1 430-1 380 (moyenne) et 1 150-1 000 (ample) (cm* 1 ). 

m) Sucres constituant la fraction polysaccharidique : sucres neutres (par conversion du glucose) = 

10,0 a 13,0 % p/p ; acides sialiques = 3,0 a 7,0 % p/p ; sucres amines = maximum 1 % p/p. 

n) Rapport des constituants proteiques et polysaccharidiques : proteines = 75 a 85 % p/p, glucides 

= 13,0 a 20,0% p/p. 

o) Analyse eiementaire : 

C : 42,3 a 47,3 % 

H : 5,7 a 7,8 % 

N: 9,6 a 14,3% 

S : max. 0,2 % 

pour la confection d'un medicament a administrer apres greffe de moelle osseuse a des malades 
souffrant de maladie immunodeficitaire primaire, d'anemie semi-aplasique, d'anomalie fonctionnelle 
hemocytaire evolutive h6reditaire et/ou de tumeurs des organes hematopo'ietiques. 
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